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PROBLEM TO BE SOLVED: To obtain a bolt fixing agent for fixing a bolt such as an anchor 
bolt, etc., to concrete, a base rock, etc. 

SOLUTION: This bolt fixing agent comprises (a) a monofunctional monomer containing one 
unsaturated double bond in one molecule, (b) a polyfunctional monomer containing plural 
unsaturated double bonds in one molecule, (c) a thermoplastic copolymer soluble in the 
component (a), (d) a p olymerization initiator and (e) a decomposition promoter, (c) The 
thermoplastic copolymer soluble in the component (a) is preferably a styrene-methyl 
methacrylate random copolymer, (d) The polymerization initiator is preferably a 
hydroperoxide, (e) The decomposition promoter uses an amine and an organic acid metal salt 
and/or an organometallic compound in combination. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the binder for bolts for fixing bolts, such as anchor bolt, 

to concrete, a base rock, etc. 

[0002] 

[Description of the Prior Art] In respect of the strong fixing force, usage easy, etc., the binder for bolts 
does not ask a season, the weather, indoor, and the outdoors, but is widely used under various 
conditions. 

[0003] By inserting punching the base of concrete etc., loading the hole with the binder held in the glass 
container as the fixed approach of anchor bolt, and giving a rotation impact for anchor bolt 
conventionally, using a hammer drill etc. subsequently, said container is crushed and the approach of 
making harden the binder held in the container and fixing anchor bolt is indicated by JP,62-37076,B and 
JP,7-100938,B. 

[0004] As a binder of radical polymerization nature used for this approach, it is filled up with what uses 
an unsaturated polyester resin and epoxy acrylate resin as a principal component into a container, and 
what held further what sealed the curing agent in the glass tube into this container is known. 
[0005] Moreover, as the fixed approach of other anchor bolt, the base of concrete etc. is punched, what 
mixed the 2 liquid type binder to the hole is slushed, and the approach of fixing by inserting anchor bolt 
is indicated by patent No. 2648362. As an approach of mixing a 2 liquid type binder, the approach of 
carrying out measuring mixing in a suitable cup, the approach using the gun only for the binders 
equipped with the syringe which can be separately filled up with 2 liquid, and the approach using a static 
mixing means are mentioned. 

[0006] An unsaturated polyester resin and epoxy acrylate resin are indicated like the above also as a 

binder of radical polymerization nature used for this approach. 

[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following technical problems in the 
radical polymerization nature binder used conventionally. Since an unsaturated polyester resin and 
epoxy acrylate resin had large hardening contraction of the resinous principle itself, when the path 
clearance of a punching wall and anchor bolt was large, they had the technical problem that the adhesive 
property of a punching wall and a binder was not fully acquired for hardening contraction. Therefore, a 
lot of fillers and ****** had to be added to the hardenability resin constituent, apparent hardening 
contraction had to be made small, and priming had to be beforehand performed to the punching wall. 
[0008] However, when a lot of inorganic fillers were used, the fluidity of a binder was lost for the 
viscosity rise, and the technical problem that workability fell occurred. Also when priming was 
beforehand performed to a punching wall, the technical problem that workability fell occurred. The 
binder furthermore contained to glassware had the troublesomeness which must use properly with the 
path and the depth of punching, and there was a technical problem were not suitable in a special 
application. 
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[0009] Patent No. 2648362 is made to cany out chemical foaming of an inorganic carbonate and the 
polycarboxylic acid, using a binder as an approach of reducing contraction of radical polymerization 
nature fixing material, and the method of reducing hardening contraction is indicated. 
[0010] However, when it was this approach, it was difficult to adjust the balance of hardening and 
foaming, and if it did not adjust so that it might be made to foam with hardening, the technical problem 
that contraction could not be reduced occurred. 

[001 1] As a result of examining these technical problems wholeheartedly, even if this invention person 
did not use the means of foaming, he reached header this invention in the binder for bolts excellent in a 
sticking tendency, workability, and hardenability by using the resin constituent which does not almost 
have t he hardening contraction at the time of polymerization hardening. 
<j0012p' 

[Means for Solving the Problem] Namely, th e monofunctional monomer to which this invention has one 
partial saturation double bond in (a)l molecule , (b) Polyfunctional monomer which has two or more 
partial saturation double bonds in 1 molecule, (c) It is th e binder for bolts which comes to contain a 
meltable thermoplastic copolymer, the (d) polymerization initiator , and (e) decomposition accelerator 
for the (a) component, (a) It is this binder for bolts with which the monofunctional monomer which has 
one partial saturation double bond in 1 molecule comes to contain methyl methacrylate and/or styrene. 
(c) It is this binder for bolts whose thermoplastic copolymer meltable for the (a) component is a random 
copolymer of styrene-methylmethacrylate. It is this binder for bolts that comes to contain the (f) filler, 
and is this binder for bolts whose (d) polymerization initiators are hydroperoxide, (e) decomposition 
accelerator Furthermore, amines, It is this binder for bolts that comes to contain an organic-acid metal 
salt and/or an organometallic compound, and is the binder for 2 pharmaceutical-form bolts which 
divides this binder for bolts into 2 agents, comes to contain the (d) polymerization initiator at least at one 
of the two, and comes to contain (e) decomposition accelerator on another side at least. And it is the 
hardening object of this binder for bolts. Moreover, it is the fixed approach characterized by fixing a bolt 
to punching with this binder for bolts. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
QOOl^The binder for bolts of this invention contains the monofunctional monomer which has one 
partial saturation double bond in (a)l molecule, th e polyfunctional monomer which has two or more 
partial saturation double bonds i n (b) l molecule, a thermoplastic copolymer meltable for the (c) and (a) 
component, the /d) polymerization initiato r, an d (e) decomposition accelerator . 
[0015] The monofunctional monomer which has one partial saturation double bond in (a)l molecule of 
this invention means what has ethylene nature partial saturation double bonds, such as an acryloyl 
(meta) radical and a vinyl group, in [ one ] a molecule, (a) A component has the description of making 
die handling as a liquefied resin constituent easy while adjusting the hardening property of the binder for 
bolts. 

[0016] As a monofunctional monomer , an acrylic acid (meta), methyl (meta) aery late, Ethyl (meta) 
acrylate, propyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, iso octyl (meta) 
acrylate, Isodecyl (meta) acrylate, lauryl (meta) acrylate, Stearyl (meta) acrylate, phenyl (meta) acrylate, 
Cyclohexyl (meta) acrylate, dicyclopentanil(metha)acrylate, Isobornyl (meta) acrylate, methoxy-ized 
cyclo deca trien (meta) acrylate, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 3- 
hydroxypropyl (meta) acrylate, 4-hydroxy butyl (meta) acrylate, Polyethylene-glycol monochrome 
(meta) acrylate, polypropylene-glycol monochrome (meta) acrylate, Alkyloxy polyethylene-glycol 
monochrome (meta) acrylate, Alkyloxy polypropylene-glycol monochrome (meta) acrylate, Phenoxy 
polyethylene-glycol monochrome (meta) acrylate, phenoxy polypropylene-glycol monochrome (meta) 
acrylate, Tetrahydrofurfuryl (meta) acrylate, 2-hydroxy-3 -phenoxy propyl (meta) acrylate, Glycidyl 
(meta) acrylate, caprolactone denaturation tetrahydroftirfiiryl (meta) acrylate, 3-chloro-2-hydroxypropyl 
(meta) acrylate, N, and N-dimethylaminoethyl (meta) acrylate, N and N-diethylaminoethyl (meta) 
acrylate, t-butylamino ethyl (meta) acrylate, Morpholine (meta) acrylate, ethoxy carbonylmethyl (meta) 
acrylate, Ethylene oxide denaturation phthalic-acid (meta) acrylate, ethylene oxide denaturation 
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succinic-acid (meta) acrylate, In the thing and list which have acryloyl (meta) radicals, such as 
TORIFURORO ethyl (meta) acrylate, tetra-FURORO propyl (meta) acrylate, and 2-hydroxy-3-(meta) 
acryloyloxypropyl trimethylammonium chloride What has vinyl groups, such as styrene and methyl 
styrene, is mentioned. These one sort or two sorts or more can be used. 

[0017] Methyl (meta) acrylate and/or styrene are desirable , and styrene is desirable at the point that 
dissolve the (b) component and the (c) component which are mentioned later, and a hardening property 
is excellent in these monofunctional monomers. 

[0018] (a) More than 10 weight sections of the methyl (meta) acrylate in a component and/or the content 
of styrene are desirable among the (a) component 100 weight section, and more than its 20 weight 
sections are more desirable . There is a possibility that a hardening property may worsen, in case of 
undgrj 0 weight sections. 



Q0019Ua) It is a hardening property and the point of the ease of handling as a liquefied resin constituent, 
tlIe"amount of the component used has desirable 10-94 weight section among a total of 100 weight 
sections of the (a) component, the (b) component , and the (c) component, and its 30 - 90 weight section 
is more desirable. In case of under 10 weight sections, viscosity becomes high, workability worsens, the 
value which **(ed) with the liquid density before hardening the solid-state specific gravity after 
hardening becomes large, and there is a possibility that the sticking tendency to a bolt may fall. If 94 
weight sections are exceeded, the value which **(ed) with the liquid density before hardening the solid- 
state specific gravity after hardening will become large, and there is a possibility that the sticking 
tendency to a bolt may fall. 

[0020] The poly functional monomer which has two or more partial saturation double bonds in (b)l 
molecule of this invention is the monomer which has two or more ethylene nature partial saturation 
double bonds in 1 molecule, or oligomer, (b) A component has the description that a tough hardening 
object is acquired, by copolymerizing with the (a) component. 

[0021] As a component, (b) Ethylene glycol (Pori) di(meth)acrylate, Glycero-RUJI (meta) acrylate, 
propylene glycol (Pori) di(meth)acrylate, (Pori) Butylene-glycol di(meth)acrylate, 1,4-butanediol di 
(meth)acrylate, (Pori) 1,6-hexanediol di(meth)acrylate, neopentyl glycol di(meth)acrylate, Trimethylol 
propane TORI (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol hexa (meta) 
acrylate, tris (meta) acryloyloxyethyl isocyanurate, 2 and 2-screw (4-(meta) acryloxy phenyl) propane, 
2, and 2-screw (4-(meta) acryloxy ethoxy phenyl) propane, 2 and 2-screw (4-(meta) acryloxy 
diethoxyphenyl) propane, 2 and 2-screw (4-(meta) acryloxy propoxy phenyl) propane, 2 and 2-screw (4- 
(meta) acryloxy tetra-ethoxy phenyl) propane, JISHIKURO pentenyl (meta) acrylate, JISHIKURO 
pentenyl oxy-ethyl (meta) acrylate, A divinylbenzene, epoxy acrylate "NK oligo EA1020 " (new 
Nakamura chemistry company make), Epoxy acrylate "NK oligo EMA 1020 " (new Nakamura chemistry 
company make) JEnoxv acrylate" bis-coat #540 M (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. 
make), Epoxy acrylate "epoxv ester 300Q]Vr (the Kyoeisha chemistry company make), Epoxy acrylate 
"RIPOKISHI RF-313" (Showa High Polymer make), Epoxv acrvlate "RTPOKTSHT VR-77" (Showa 
High Polymer make), polyester acrylate "ARONIKKUSU M-6100" (Toagosei make), Urethane acrylate 
"ARONIKKUSU M-l 100" (Toagosei make), polybutadiene acrylate "TE-2000" (Nippon Soda Co., Ltd. 
make), acrylonitrile butadiene acrylate "Hycar VTBNX" (Ube Industries, Ltd. make), etc. are 
mentioned. These one sort or two sorts or more can be used. In these, epox ^acrvlate Tepoxv ester 
3000M") de sirable and shown by following general formula (**) at a point meltable for the (a) 
component, i smore desirable . In addition, epoxy acrylate means what has an acryloyl (meta) ra dical in 
the both ends of an epoxy resin , and what is the point that th e tensile strength of a hardening oBiecHs ' 
larg e, and has a bisphen ol radic al is desirable in an epoxy re sin. 

[0022] " 

[Formula 1] 
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[0023] (b) It is a hardening property and the point of the ease of handling as a liquefied resin constituent, 
the amount of the component used has desirable 3-50 weight section among a total of 100 weight 
sections of the (a) component, the (b) component, and the (c) component, and its 5-40 weight section is 
more desirable. The value which **(ed) with the liquid density before hardening the solid-state specific 
gravity after hardening becomes large in case of under 3 weight sections, if there is a possibility that the 
sticking tendency to a bolt may fall and 40 weight sections are exceeded, the value which **(ed) with 
the liquid density before hardening the solid-state specific gravity after hardening will become large, the 
sticking tendency to a bolt falls, a hardening object becomes weak, and there is a possibility that it may 
not be suitable for practical use. 

[0024] A meltable thermoplastic copolymer says the high molecular compound to which 
copolymerization of two or more sorts of monomers was carried out to the (c) and (a) component of this 
invention. 

[0025] (c) As a component, block copolymers, random copolymers, etc., such as a styrene- vinyl acetate 
copolymer, an acrylonitrile styrene copolymer, and a styrene-methylmethacrylate copolymer, are 
mentioned. These one sort or two sorts or more can be used. In these, in respect of compatibility with 
the (a) component, and a hardening property, a random copolymer is desirable and the random 
copolymer of styrene-methylmethacrylate is more desirable. 

[0026] (c) It is a hardening property and the point of the ease of handling as a liquefied resin constituent, 
the amount of the component used has desirable 3-50 weight section among a total of 100 weight 
sections of the (a) component, the (b) component, and the (c) component, and its 5 - 40 weight section is 
more desirable. When the case of under 3 weight sections and 50 weight sections are exceeded, the 
value which **(ed) with the liquid density before hardening the solid-state specific gravity after 
hardening becomes large, and there is a possibility that the sticking tendency to a bolt may fall. 
[0027] The (d) polymerizatio n initiator of this invention means what has work of the so-called radical 
noljanerization initiator, and the following organic peroxide is mentioned. 
Q0028J)(1) Ketone peroxides : methyl ethyl ketone peroxide, cyclohexanon peroxide, 3,3,5- 
trimethylcyclohexanone peroxide, methylcyclohexanone peroxide, methyl acetoacetate peroxide, 
acetylacetone peroxide, etc. 

(2) Peroxy ketals : 1 and 1 -screw (tertiary butylperoxy) - 3, 3, 5-trimethyl cyclohexane, 1, and 1 -screw 
(tertiary butylperoxy) cyclohexane, 2, and 2-screw (tertiary butylperoxy) octane, normal butyl -4, 4- 
screw (tertiary butylperoxy) valerate and 2, and 2-screw (tertiary butylperoxy) butane etc. 

(3) Hydroperoxide : tertiary butyl hydroperoxide, a cumene hydroperoxide, diisopropylbenzene 
hydroperoxide, paramenthane hydroperoxide, 2, 5-dimethyl hexane -2, 5-dihydro peroxide and 1, 1 and 
3, 3-tetramethylbutyl hydroperoxide, etc. 

(4) Dialkyl peroxide : JITA challis butyl peroxide, tertiary butyl cumyl peroxide, dicumyl peroxide, 
alpha, and alpha'-screw (tertiary butylperoxy-meta-isopropyl) benzene, 2, the 5-dimethyl -2, 5-JI 
(tertiary butylperoxy) hexane and 2, the 5-dimethyl -2, 5-JI (tertiary butylperoxy) hexyne-3 grade. 

U^Diacyl peroxide : acetyl peroxide, isobutyl peroxide, octanoyl peroxide, decanoyl peroxide, RAURI 
noil peroxide, 3 and 3, 5-trimethylhexanoyl peroxide, SAKUSHI nick acid peroxide, bea zoyl peroxide . 
2,4-dichlorobenzyl peroxide, meta-toluoyl peroxide, etc. 

(6) Peroxi dicarbonate : diisopropyl peroxi dicarbonate, di-2-ethylhexylperoxycarbonate, dinormal 
propylperoxy dicarbonate, screw (4-tertiary butyl cyclohexyl) peroxi dicarbonate, di-2- 
ethoxyethylperoxydicarbonate, di-methoxyisopropyl peroxydicarbonate, JI (3-methyl-3-methoxy butyl) 
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peroxi dicarbonate, diaryl peroxi dicarbonate, etc. 

Peroxy ester : (7) Tertiary butylperoxy acetate, Tertiary butylperoxy iso butyrate, the tertiary 
butylperoxy pivalate, Tertiary butylperoxyneodecanoate, cumil peroxy neodecanoate, Tertiary 
butylperoxy-2-ethylhexanoate, tertiary butylperoxy - 3, 3, 5-trimethyl hexanoate, Tertiary butylperoxy 
laurate, tertiary butylperoxy benzoate, JITA challis butylperoxy isophthalate, 2, the 5-dimethyl -2, 5-JI 
(benzoylperoxy) hexane, Tertiary butylperoxy MAREIKKU acid, tertiary butylperoxyisopropyl, Cumyl 
peroxy octoate, tertiary hexyl peroxy neodecanoate, The tertiary hexyl peroxy pivalate, tertiary 
butylperoxy neo hexanoate, tertiary hexyl PAOKISHINEO hexanoate, cumyl peroxy neo hexanoate, etc. 

(8) Other organic peroxide : acetyl cyclohexyl sulfonyl peroxide, tertiarybutyl peroxy allyl carbonate, 
etc. 

[0029] Moreover, the following azo compounds are mentioned as polymerization initiators other than 
organic peroxide. 

(1) Azonitrile compounds : - azobis (4-methoxy -2, 4-dimethyl VARERO nitril), and 
azobisisobutyronitril, 2, and 2 f l, 1 '-azobis (cyclohexane-l-carbonitrile), l-[(l-cyano-l-methylethyl) 
azo] formamide and the 2-phenylazo-4-methoxy -2, 4-dimethyl VARERO nitril, etc. 

(2) Azo amidine compounds : 2 and 2'-azobis (2 -methyl propione amidine) dihydrochloride etc. 

(3) Cyclic azo amidine compounds : 2 and 2'-azobis [2-(2-imidazoline-2-IRU) propane] etc. 

(4) Azo amide compound : - azobis {2-methyl-normal-[l and 1 -screw (hydroxymethyl)-2-hydroxyethyl] 
propione amide}, and 2 and 2 '2, 2'-azobis {2-methyl-normal-[l and 1 -screw (hydroxymethyl) ethyl] 
propione amide} etc. 

(5) Alkyl azo compounds : 2 and 2'-azobis (2, 4, and 4-trimethyl pentane) etc. 

[0030] These one sort or two sorts or more can be used. In these, in respect of storage stability and 

hardening properties, such as anchor bolt drawing reinforcement, organic peroxide is desirable, 

hydroperoxide is more desirable, and a cumene hydroperoxide is the most desirable. 

[003 1] (d) The amount of the component used has desirable 0.3-10 weight section to a total of 100 

weight sections of the (a) component, the (b) component, and the (c) component, and its 0.5 - 5 weight 

section is more desirable. There is a possibility of a cure rate etc. not improving but falling the physical 

properties of a hardening object rather even if there is a possibility that hardening may become slow, in 

case of under the 0.3 weight section and it exceeds 10 weight sections. 

[003 2 J (e) decomposition accelerator of this invention says the compound which promotes 

decomposition of a polymerization initiator. 

[0033] (e) As a component, a thiourea derivative, amines, the condensation reaction object of an 
aldehyde and an amine, an organic-acid metal salt, an organic metal chelate compound, etc. are 
mentioned. 

[0034] As a thiourea derivative, diethyl thiourea, dibutylthiourea, ethylenetiourea, a tetra-methylthio 
urea JL mercapto benzimidazole, benzoyl thiourea, etc. are mentioned. 

J 003S ))As amines, N an d N-dihvdroxyethyl-para toluidine , N, and N-dihydroxy propyl-para toluidine, 



N, and N-diethyl-para toluidine, N, and N-dimethyl-para toluidine, N, and N-JIISO propanol-para 
toluidine, triethylamine, tripropylamine, ethyl diethanolamine, N.N-dimethylaniline, ethylenediamine, 
triethanolamine, etc. are mentioned. As an organic-acid metal salt, octylic acid cobalt, naphthenic-acid 
cobalt, copper naphthenate, zinc naphthenate, etc. are mentioned. As an organic metal chelate 
compound, copper acetylacetonate, titanium acetylacetonate, manganese acetylacetonate, chromium 
acetylacetonate, iron acetylacetonate, vanadium acetylacetonate, cobalt acetylacetonate, cobalt 
OKUTENE-TO, etc. are mentioned. 

[0036] These one sort or two sorts or more can be used. In these, in respect of storage stability and 
hardening properties, such as anchor bolt drawing reinforcement, one or more sorts in the group which 
consists of amines, an organic-acid metal salt, and an organic metal chelate compound are desirable, it is 
more desirable to use together amines, and an organic-acid metal salt and/or an organic metal chelate 
compound, and it is most desirable to use together N and N-dihydroxyethyl-para toluidine and octylic 
acid cobalt. 
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[0037] (e) As a component, when amines, and an organic-acid metal salt and/or an organic metal chelate 
compound are used together, it is a weight ratio, as for both presentation ratio, an amines: organic-acid 
metal salt and/or organic metal chelate compound =10:1-1:10 are desirable, and 5:1-1:5 are more 
desirable. There is a possibility that storage stability and hardening properties, such as anchor bolt 
drawing reinforcement, may worsen, in case of except this range. 

[0038] (e) The amount of the component used has desirable 0.1-10 weight section to a total of 100 
weight sections of the (a) component, the (b) component, and the (c) component, and its 0.5 - 5 weight 
section is more desirable. There is a possibility that a cure rate etc. may not improve but the physical 
properties of a hardening object may fall rather even if there is a possibility that hardening may become 
slow, in case of under the 0.1 weight section and it exceeds 10 weight sections. 
[0039] It is desirable to improve workability considering thixotropy as a moderate thing, and to use the 
(f) filler with an economical point in this invention. In a filler, an inorganic filler and/or an organic filler 
are desirable, (f) The inactive thing of a component is substantially [ as (a) - (e) component ] desirable. 
[0040] As an inorganic filler, titanium powder etc. is mentioned to silica powder, such as crystal silica 
powder, fused silica powder, spherical silica powder, and fumed silica, silica sand, carbon black, 
FORASUTONAITO, clay, titanium oxide, magnesium oxide, ferrous oxide, a bentonite, a mica, a lead 
chromate, a nickel slag, an aluminum hydroxide, the alumina powder containing a spherical thing, 
stainless steel powder, silicon carbide powder, silicon nitride powder, boron-nitride powder, talc 
powder, calcium-carbonate powder, a glass bead, milt balun, aluminium powder, and a list. As an 
organic filler, polyethylene powder, silicone resin powder, fluororesin powder, phenol resin powder, 
wood flour, regenerated-rubber powder, etc. are mentioned. These one sort or two sorts or more can be 
used. An inorganic filler is desirable and a calcium carbonate is more desirable at the point that the 
target thixotropy is easily obtained in these. 

[0041] (f) The amount of the component used has the desirable 0.1 - 500 weight section to a total of 100 
weight sections of the (a) component, the (b) component, and the (c) component, and its 1 - 400 weight 
section is more desirable. If the target thixotropy is not obtained in case of under 1 weight section, but 
there is a possibility that the sticking tendency to a bolt may fall and the 500 weight sections are 
exceeded, viscosity may become high, workability may fall, and fault, like a hardening object becomes 
weak etc. may arise. 

[0042] In the binder for bolts of this invention, fibrous things, such as various kinds of glass fiber, a 
carbon fiber, various kinds of aramid fibers, and nylon fiber, may be used together for the purpose of 
raising reinforcement and thermal resistance. Moreover, a small amount of polymerization inhibitor for 
the improvement in storage stability can be used. Additives, such as the various elastomers currently 
generally used, a solvent, an extender, reinforcing materials, a plasticizer, a thickener, a thixotropy grant 
agent, a silane coupling agent, a titanate coupling agent, a chelating agent, a color, a pigment, a flame 
retarder, and a surfactant, can be used for others in the range which does not spoil the purpose of this 
invention. 

[0043] As for the binder for bolts of this invention, it is desirable to carry out using a foaming agent etc. 
and not to consider as fizz in respect of workability. When it is made fizz, it is difficult to adjust the 
balance of hardening and foaming, and there is a possibility that workability may fall. 
[0044] As an embodiment of the binder for bolts of this invention (d) by carrying out package mixing of 
a component or the (e) component, using it as a binder for bolts of one pharmaceutical form, dividing 
the component of the binder for bolts into 2 agents, using the (d) component for one of the two, and 
using the (e) component for another side at least It saves as a binder for bolts of two pharmaceutical 
forms, and 2 agents may be mixed and used when using it. In these, two pharmaceutical forms are 
desirable in respect of storage stability. 

[0045] As a bolt fixed with the binder for bolts of this invention, the effectiveness of a sticking tendency 
is a large point, and anchor bolt is desirable. Moreover, an iron bar, reinforcement, etc. are fixable with 
the binder for bolts of this invention. 

[0046] As the fixed approach of the bolt using the binder for bolts of this invention, a base is punched, 
the binder for bolts is poured into the hole, subsequently a bolt may be inserted, you may fix, a bolt may 
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be inserted in a hole, and, subsequently the binder for bolts may be poured in. 

[0047] Moreover, you may use it as a capsule which held the binder for bolts in containers, such as 

glass. 

[0048] 

[Example] An example is given to below and this invention is concretely explained to it. However, the 
measuring method of physical properties followed the following approaches. 

[0049] 1. The liquid density before hardening of the binder for liquid density bolts is JIS about what put 
the binder for bolts in 25 degrees C and the ambient atmosphere of 60% of humidity for 24 hours. R It 
measured using the Hubbard mold specific gravity bottle specified by 3503. 

[0050] 2. The solid-state specific gravity of the hardening object of the binder for solid-state specific 
gravity bolts is JIS about what put the binder for bolts in 25 degrees C and the ambient atmosphere of 
60% of humidity for 24 hours. K It carried out according to the underwater substitution method 
specified to 7232. 

[0051] 3. The hole with a phi65mmx depth of 1 15mm was punched at the concrete specimen 
(compressive strength 240 kgffcm2, 50cmx50cmx20cmt) which recuperated [ more than ] itself on the 
28th after anchor bolt drawing reinforcement and anchor bolt fixed condition placing. After injecting the 
binder for bolts into a hole, D41 and the deformed steel bar (anchor bolt) with a die length of 85mm by 
which the scalpel screw of M20 is turned off were inserted in the core into the hole. After carrying out 
hardening care of health for 24 hours, the drawing reinforcement of a deformed steel bar was measured 
at 20 degrees C. Drawing reinforcement inserted M20 male screw in M20 scalpel screw section of a 
deformed steel bar, and measured it using hydraulic load load equipment (center hall jack). Moreover, 
the destructive condition after drawing measurement on the strength estimated the anchor bolt fixed 
condition. 

[0052] The binder for bolts of the presentation shown in Table 1 was prepared using example 1 
commercial item, and each physical properties were measured. The result was shown in Table 2. In 
addition, the binder for bolts was prepared by mixing a first agent and the second agent just before use. 
[0053] 
[Table 1] 
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[0055] The binder for bolts of the presentation shown in Table 3 was prepared using example 2 
commercial item, and each physical properties were measured. The result was shown in Table 4. 
[0056] 
[Table 3] 
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[0058] The binder for bolts of the presentation shown in Table 5 was prepared using example 3 
commercial item, and each physical properties were measured. The result was shown in Table 6. 
[0059] [Table 5] 
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[0061] The binder for bolts of the presentation shown in Table 7 was prepared using example 4 
commercial item, and each physical properties were measured. The result was shown in Table 7. 
[0062] 
[Table 7] 
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[0063] The binder for bolts of the presentation shown in Table 8 was prepared using example 5 
commercial item, and each physical properties were measured. The result was shown in Table 8. 
[0064] 
[Table 8] 
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[0065] 

[Effect of the Invention] As explained above, since the binder for bolts of this invention has small 
hardening contraction, its sticking tendency at the time of fixing a bolt into punching improves. 
Moreover, when for example, a glass container was filled up with the conventional binder for bolts, it 
crushed a glass container and the crushed piece of glass was pierced in the base of concrete etc., the 
sticking tendency was enlarged, but even if the binder for bolts of this invention does not use a glass 
container, since the sticking tendency is large, the fixed approach is easy for it and its workability also 
improves. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2/8/06 



• JP,2001-089716,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The binder for bolts which comes to contain the monofunctional monomer which has one 
partial saturation double bond in 1 molecule, the polyfiinctional monomer which has two or more partial 
saturation double bonds in (b)l molecule, a thermoplastic copolymer meltable for the (c) and (a) 
component, the (d) polymerization initiator, and (e) decomposition accelerator. 

[Claim 2] (a) The binder for bolts according to claim 1 with which the monofunctional monomer which 
has one partial saturation double bond in 1 molecule comes to contain methyl methacrylate and/or 
styrene. 

[Claim 3] (c) Binder for bolts according to claim 1 or 2 whose thermoplastic copolymer meltable for the 
(a) component is a random copolymer of styrene-methylmethacrylate. 

[Claim 4] Furthermore, the binder for bolts given [ of the claims 1-3 which come to contain the (f) 
filler ] in 1 term. 

[Claim 5] (d) The binder for bolts given [ of the claims 1-4 whose polymerization initiators are 
hydroperoxide ] in 1 term. 

[Claim 6] (e) The binder for bolts given [ of the claims 1-5 to which a decomposition accelerator comes 
to contain amines, and an organic-acid metal salt and/or an organometallic compound ] in 1 term. 
[Claim 7] The binder for 2 pharmaceutical-form bolts which divides the binder for bolts given [ of the 
claims 1-6 ] in 1 term into 2 agents, comes to contain the (d) polymerization initiator at least at one of 
the two, and comes to contain (e) decomposition accelerator on another side at least. 
[Claim 8] The hardening object of the binder for bolts given [ of the claims 1-7 ] in 1 term. 
[Claim 9] The fixed approach characterized by fixing a bolt to punching with the binder for bolts given 
[ of the claims 1-7 ] in 1 term. 



[Translation done.] 
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